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Abstract — The main concepts of power definitions in the presence of voltage and current
harmonics will be presented along with a detailed discussion of these concepts. In particular
two approaches will be considered, the one relating to the IEEE Standard 1459-2010 and the
other relating to the German Standard DIN 40110. The underlying ideas for each concept will
be given and the differences between them will be discussed. The traditional Budeanu’s
concept of reactive and distortion power will also be considered, as well as the inductive and
capacitive reactive power definitions based on optimal reactive power compensation. Finally,
the Currents' Physical Components (CPC) theory providing a physical interpretation of the
power quantities will be discussed. The extension of the CPC theory to the three-phase four-
wire systems will also be explained. Based on application of the Fortescue transformation to
time-varying voltage and current space vectors, definitions of the complex, apparent, active
and non-active powers in terms of the symmetrical components will be given. The analysis
related to the influence of zero-sequence voltages to power quantities will be performed.
These analyzes of power properties of the electrical circuits are not addressed only to experts
on powers, but also to electrical engineers that face problems of improving power quality.
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